Digital images created under different weather conditions, such as snow and rain can lose clarity. The theory of digital image processing defines these cases as images with extremely high level of non-brightness (noise reduction in image), while visual can be interpreted in another way. This paper presents practical examples of noise reduction of snow and rain. Algorithms are defined and modified in MATLAB software package and then used or applied to the original images. Gained visual and numerical results provide a clear contribution to the reduction of this type of problem.
INTRODUCTION
Depending on the scientific area from which is observing, the digital image and its contents can be interpreted in so many ways. Freedom in interpretation depends on the theoretical framework through which the content of image is viewed. In this sense, while the Socio-Humanities sciences give more freedom in the interpretation of images, that mostly can be on an individual level, the interpretation of digital images through technical and technological sciences doesn't provide freedom and the analysis must be precise in comparison to clearly defined theoretical framework. Image 1. Snow effect -level of noise 51-57% Image 1 can be interpreted in many ways. From the point of view of Socio-Humanities or Art sciences, it can be considered the social moments, the body language, the relationship between the actors, style, staff, lighting, and many other elements. However, observing Image 1 from the technical and technological aspects, mainly from the point of view highlights of multimedia teachings, and in the narrowest sense of digital image processing and computer graphics. The resolution, brightness levels, compression, compression type, the bit depth, format are just some of the aspects of observation and assessment. One of the very important parts of the theoretical contemplations of digital image processing is the analysis of image quality by observing noise. This feature is being considered in the assessment of the quality of digital images. The concentration of a particular type and level of noise defines the circumstances in which the image: ◆ Generated -Due to imperfections of the lens or sensor, ◆ Processed -Depending on the set of filters that are used, ◆ Compressed -depending on the degree and type of compression depends on the format of the record, ◆ Transmission -certain types of noise that occur during transmission, ◆ Or representations -sync of image with systems and devices. Taking into consideration the basics of digital image processing and observing the elements for assessment of the quality, etc. Image 1 has extremely high level of noise, even though it does not acquire such visual impression. According to the theoretical model that is described in the paper [1] , the noise level on the observed image is from 51-57%, depending on the applied method of analysis, with the presence of Salt & Paper and Lorenz noise. Although the image has an Entropy of 7.5918 bit, a resolution of 4k, recorded in TIFF format without compression, etc., all of parameters indicate that the image has high quality level. That example shows that the evaluation of the quality of digital images is very complicated, that it varies from situtaion to and the quality evaluation must carefully approach today's available parameters. In this case, the image elements which are part of the snowflakes and winter idyll, according to the theory of digital image processing represented noisy, and the image loses its clarity. Models of analysis showed that more than a half of the image affected two above-mentioned types of noises.
On the other hand, if we observe the technical and technological uses of digital images in video surveillance systems, using modern applications on mobile phones can be provided with a situation that create additional problems, although the images are created by using high-quality equipment. Different weather conditions creates additional problems and therefore, it is necessary to remove certain elements of the image to ensure clear visibility.
The theoretical framework of digital image processing, and controlling system needs to provide an opportunity for further consideration and making base for additional analysis for recording image in different weather conditions.
THEORETICAL FRAMEWORK
Conditions at which images are made are different. For example, images which are made in the reduced level of brightness conditions are full of different kinds of noise, which are mainly hidden in the lower part of spectrum. This is explained by the "nature" of image sensors, where the optical spectrum is converted into the electrical, and which depend on the amount of photons that fall on the sensor. Newer generation of cameras has some of the algorithms for reducing the consequences of this problem. Paper [2] gives the comparative analysis of the algorithms for this use. Along the lines of the aforementioned, the period of the day can differently influence the noise concentration in the photo. Various weather conditions taken in accordance with their impact on the process of creating the image, can be represented as: ◆ Static -fog, mist, ◆ Dynamic -snow and rain. With the aim of processing the photo in a way with the highest quality possible, it's necessary to have as much information as possible, and to apply the certain filter or filter set afterwards, so that the desired results may be acquired.
Median Filter
Median filters are one of the most important linear filter representatives for reducing the noise in spatial domain. Algorithm is created in a way that it can be practically used for almost all of noise types. Even though it is practically present in the Digital Picture Processing since the 1974, different modifications of this type of filter are in use today [3] . It works according to the following principle:
◆ Sub-matrix is defined (the lowest value is 3x3, then 5x5, etc.),
◆ Pixel values are sorted in RGB scale from the lowest to the highest, ◆ Next, the mean value of sub-matrix is determined, ◆ A new image, based on the newly defined submatrix values, is created.
Averaging filter
In the past several years, science papers are full of different modifications of Marion filter based on matrix pixel equalization [4] . Of them all, the filter of average value gives the highest quality results, with the minimal losses. The main difference to the original Median filter is in sub-matrix modification, which, with the help of already defined function, gives prescribed values for the matrix. 
Robust Multimodal Method
This method is based on the modification of Appearance Based Techniques and Texture Based Techniques, and it is used for the detection and recognition needs in the field of forensics. After the analysis with the use of the two already mentioned methods, the received intermediate result is subjected to the processing with the auxiliary algorithm (Sobel's edge detection) [5] . The idea of this robust method is to get an image with more clearly highlighted edges, which is very important for situations when it is necessary to highlight certain image segments.
METHODOLOGY
All of the images that are used in this paper have met high standards under all of the criteria of the theoretical basis of Digital Picture Processing and can be regarded as high quality ones. From the given table, it can be seen that all of the photos used in the analysis are in the TIFF format without the compression with the aim to avoid the degree of compression that would have influenced the results. Entropy values, as a measure of the potential of digital picture, are close to maximum value of 8-bit, which tells us that the picture suitability for processing is at the highest level.
Image 3. Snow effect -level of noise 43-49%
The resolution is 4K, or 4x(1920x1080) pixels, and it is chosen so that the noise concentration wouldn't bring into question the elements of the images (snow and rain) which are being processed, or so that the elements would be considerably higher than the noise. Peak signal-to-noise ratio (PSNR) can be brought into question only in the situations when the entropy of the image is reduced by more than 50% at the same resolution [6] , which is not the case in any of the output pictures, as shown in Table 2 . In accordance with that, PSNR, as a parameter of the ratio of quality, is not needed to additionally process. 
. Elements for detection
Robust Multimodal Method is used in a changed form, instead of using it as a method for detection and identification, it is used only as the part of the algorithm for the detection. The algorithm for detection of snow and rain is used instead of the parts of the algorithm for the face detection, defined by Image 4. Image a, b, c and d are used for detection of rain, and pictures e and f are used for the detection of snow. After the detection is done, the application of filtering object surroundings with Median filter is executed, and in the other case, it is done with the Averaging filter.
Using the work principles of Median filter, the surrounding which is processed around the pixel which is found in the segment is equal to 5. Suggested value is optimal for the work of filter, taking into account that all the original images are in high resolution and the minimum value of sub-matrix of 3 would not suffice the filtration needs. This means that every pixel within the observed segment (snow or rain) is processed by one of the two chosen filters Within 5x5 sub-matrix (25 pixels).
Output results will be measured with and without the application of Robust Multimodal Method, with the aim to establish the most suitable method for the defined situations. Output format, resolution and bit encryption must be the same as in the original pictures, while it is only relevant to measure values of Entropy and those results must be discussed in comparison to original images.
RESULTS AND DISCUSSION
In addition to direct results, processed by Median filter and Average Filter, the output results will be presented through its processing with Robust Multimode Method, and filtered afterwards through one of two aforementioned filters, as shown in Figure 1 . Taking into account all the above-stated, it is particularly difficult to measure the quality of the recovered images, because it is the elimination of the theoretical and not the visual, noise that is performed. It is therefore necessary to carefully choose the parameters for quality assessment.
Entropy
Processed images Table 2 . Entropy value of processed images
When it comes to digital images, Signal-to-Noise ratio (SNR) refers directly to the assessment, as measured sum of the absolute value of values of pixels per channel [7] . However, this parameter is used to assess the degree of noise if imaging entries.
For the very reason that this paper describes the filters which are used to reduce noise in the spatial do-main, this parameter will be evaluated in an inverse direction. That is, how much the level of "noise" is reduced after the processing. Model of the structural similarity between images (SSIM) is one of the most relevant parameters for assessing the similarity between the images of identical resolution, when comparing the structure, brightness, etc. As the analysis in this paper assumes that the processed image is of the same resolution as the original one, and taking into account that the brightness level has not been the subject of processing, thus this parameter is to measure the degree of structural changes. In other words, the processing efficiency in different conditions will be assessed. Table 4 . SSIM value for processed images Image 9. RMM + Median filter (Image 2)
By analyzing the numerical results from Table 2 , it can be clearly determined that the values of the entropy of processed images are negligibly lower than the ones of the original images. This indicates that the potential of the processed images remains high, and it can be subjected to any further processing with almost the same degree of entropy. Although minor, this situation confirms the theory from [8] , that images with the highest level of brightness after processing will lose the highest degree of entropy. Image 6, 7, 8, and The Signal-to-Noise ratio (SNR) as defined in this situation indicates that processing by using the Median filter reduces the "noise" for the most part, and that this situation is most pronounced along with the RMM algorithm. The negative value of Signal-to-Noise refers to the shift of the histogram of RGB spectrum to white color, while the positive value refers to the shift to black. Based on this, we can further measure the "nature" of the noise based on the level of the brightness.
Model of the Structural Similarity (SSIM) gives the most distinct facts for the assessment of the quality of processed images. Namely, as according to the theory, the complete similarity between the two images has a maximum value of 1, and since the compared images have the same resolution and the degree of brightness, comparison is based on the structure, so the lower value SSIM is preferred in this situation. As in the case of observation of the SNR parameter, the implementation of Median filter with or without RMM shows the best characteristics.
Image 11. RMM + Median filter (Image 3)
CONCLUSION
Along with all numerical data, at this degree of digital image processing development and all of the possible ways to process an image, the visual experience in some certain situations represents the more relevant value of quality than the mathematical model, especially when the high resolution pictures are in question. Still, in the examples shown in the paper, and under the defined conditions, the best results are shown by the partial application of Median filter defined on the basis of the Robust Multimodal Method.
Future research will be carried out within the confines of video format filtering, partially or selectively within isolated or IPB frames, as well as in Steam regime. Contextual research direction can be towards theoretical consideration of the noise level in relation to the level of brightness.
